Past efforts designed to help diseased lungs to recover from a life threatening acute illness have traditionally focussed on the use of mechanical pulmonary ventilators. Yet when a patient with adult respiratory distress syndrome (ARDS) is maintained with a mechanical respirator, the outcome is by no means as favorable as when the breathing difficulties were due to non-parenchimal causes such as neuromuscular disease. In mild ARDS the mortality rate is between 10 and 20%, and in moderately severe ARDS the mortality rises to 50-60%. Severe ARDS, as defined by the National Heart, Lung, and Blood Institute ECMO (Extracorporeal Membrane Oxygenation) entry criteria, has a mortality rate over 90% with conventional mechanical pulmonary ventilation; while a randomly matched patient population treated with an extracorporeal membrane lung and still on mechanical ventilation had no better survival (1).
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Recently, Gattinoni et al. (University of Milan) have reported a substantial improvement in survival among severe ARDS patients treated with an extracorporeal membrane lung while the diseased lungs were ventilated at very low rates and at low airway pressure of 35 cm H20 (2).
These results prompted us to question the role of mechanical ventilator in ARDS.
In a previous editorial, we have explored some pul-monary and extrapulmonary effects of mechanical ventilation (3). Damage to the lung from barotrauma may consist of cystic dilation of airways, interstitial, subcutaneous and mediastinal emphysema, or pneumothorax, among others. The direct effects on pulmonary parenchyma are commonly ignored. The cardiovascular, renal , hepatic and CNS effects of mechanical ventilation are perhaps better known, but no better understood. While it is clear that mechanical ventilation could produce pulmonary and extrapulmonary changes, one has great difficulty looking for specific factors that block healing of the lungs. Treatment with a mechanical ventilator has been accepted as state of the art; unless patients met criteria for severe ARDS, such treatment with a mechanical ventilator was to be considered proper with no upper limits on peak airway pressures.
We wish to question the safety on mechanical ventilation at elevated airway pressures in patients with healthy lungs, and particularly in patients with ARDS. Rarely is it remebered that the lungs are a metabolic organ, with some 80 or more cell lines, the homeostatis of which is likely to be of great importance. The lungs do much more than effect oxygen uptake, and C02 removal. And yet it is precisely to effect adequate pulmonary ventilation and to maintain sufficiently high P02 that high airway pressure, high tidal volume, high positive end expiratory pressure (PEEP), and the many modalitiesof administering the same are presently used.
What effect might our current means of mechanical ventilation have on normal lungs, or the remaining normal areas of the lungs? A brief review of mechanical pulmonary ventilation in laboratory animals shows some surprises. Greenfield (4) has shown healthy dogs ventilated for but a few hours at 26-32 cm H20 airway pressure developing severe pulmoary atelectasis some 24 hours later. Unilaterally ventilating lungs to the same peak pressure of one hour showed atelectasis confined to that one lung, the other lung remaining normal. Such damaged lungs showed greatly elevated minimum surface tension values of saline lavage fluid. Other reports confirm the delicate nature of the lungs when ventilated at pressures in excess of 30 cm H20 (5). 0391-3988/600315-02 $00.50/0
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It is fair to say that some relevant laboratory work prior to the widespread introduction of mechanical ventilation to clinical practice had been neglected, and ignored. Frequently, death while on mechanical ventilation was ultimately ascribed to other organ system failure, rather than pulmonary failure, the precipitating primary insult.
Studies at the National Heart, Lung, and Blood Institute conducted in healty sheep on continuous mechanical ventilation at 50 cm H20 have shown progressive decline in lung function, deterioration in arterial blood gases, severe pulmonary atelectasis, and acute respiratory failure and death in all animals within 48 hours (6) . The evolution of a milder acute lung disease was seen at lower airway pressure of 30 cm H20. These and previous studies combined suggest that similar impairment of lung function may occur in daily clinical practice from the use of the mechanical ventilator.
The purpose of the mechanical ventilator is to reduce the work of breathing, and to provede for adequate alveolar ventilation. We can remove some, most, or all metabolically produced C02 through an extracorporeal membrane lung, (Extracorporeal C02 removal-ECC02Rj, while also supplying some oxygen to improve on Pa02. Hence, the patients could be ventilated at low peak airway pressures on a mechanical ventilator, or else the patients can be managed on continuous positive airway pressure (CPAP) alone, and be on the road to early recovery, Extracorporeal blood flows can be less than 20-30% of cardiac output (1000-2000 ml/min); parenchymal healing can proceed with no continuous injury from high pressure ventilation. Such an approach is likely to be successful in the great majority of patients. Last minute heroic efforts may remain just that, as time for any recovery may already have run out.
The damage from mechanical ventilation is real, while ECC02R can be safe in the hands of the experienced. This change in clinical practice depends on perfusion systems that must be simple to use, to control, and to monitor, and are likely based on the single catheter perfusion method (7) .
The time has come to reassess the proper place of mechanical pulmonary ventilation in the management of patients with severe respiratory failure.
